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(84) n^m (m^otn^ 1 ) * ±Ta>aji<Dj£««s*< 
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CL CM GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 
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(57) Abstract: A thionucleoside S-nitrosyl derivative 
represented by the following formula (I): [wherein R 1 
represents ribose, 2-deoxyribose, or a derivative of either, 
and R 2 represents hydrogen, amino, hydroxy, halogeno, 
R 3 -oxy, or R 3 - amino (R 3 represents optionally substituted 
C1.13 alkyl or optionally substituted Cms acyl)] or a salt of 
the derivative. 
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5 &.mttm 

Z>tt* 2 VOri/ H - S -n h n>-;Hj|^{c§|-r§o 
10 ftSf 

ae>nT^5 (r$v mj — j, mw&mm, mm%t. 2003 acecfc 

15 ££^2*1*: Nagatsugi, F., Sasaki, S., Miller, P. S., Seidman,M. 

M., Nucl. Acid Res, Vol, 31(6), e3l(2003)& £) „ * "5 ^IB^J#MW^^^M 

(^JA^, L. J. Ignarro, Pharmacology & Toxicology, 67(l), 1, (1990)&<H)o $Zfc 
3%X e>tlTVi^> (0!!;U;£, D. L. H. Williams, Acc. Chem. Res., 32, 869(1999)& 

25 dnax«rna^^^*^^u, £&m<ow.m t.tzz> E £>*IT 

V>£> J. L. Caulfield, J. S. Wishnok, S. R. Tannenbaum, J. Biol. Chem. 

273(21), 12689 (1998) ; N. Y.Tretyakova, S. Burney, B. Pamir, J. S. Wishnok, 
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P. C. Dedon, G. N.Wogan, S. R.Tannenbaum, Mutation Research 447(2), 287 
(2000) <H)» 

b, DNAi^It<k-5 DNAM^^i§Snfc(M. D. Drury, E. B.Kmiec, 
5 Nucleic Acids Research 31(3), 899 (2003)) o b^b ^B^V 

fg§J3©HI^ 

15 ^^1/^-^F^fiJffib, —hUz/))/fc&ff ; 5Z.i:\Z&<oTm&l3L—bU5/)Vik& 

fee 

20 ( 1 ) #C5£ ( I ) : 




CD 
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(2) #C5£ (I I): 



( 3 ) (I I I ) : 



(4) (IV) : 




NO 




S — NO 
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< 




(5) ^ (V) : 



tt**«C^ 7571, kKn^, An^>*f, R 3 -xM^>XX«R 3 
(6) (VI): 



s 




(V) 
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R 2 




(VI) 



(7) mib (i) ~ (3) <D\,^nfrim\zmm<Dmm&y*\z : £ 

10 (8) MIB (7) |B»©^-U^«iltK^U^«Blfc^-r**B»«i:*S^S"li: 
(9) MfB (7) |3^(D^-Un^m^^-(Dffiffi^<h^SJ^$i±> #6n«R«a 

t , HtrtB ^- u =f«» fc^ * n & — h n z/)\>m * * © ta ffifcflsi © m e& s 
do) ttfiB (i) ~ (3) (D^irn^im^mommi^mmzmm (7) is 
20 mmMx\zm.&mm<D^mm$£m*y h. 



5 



WO 2004/094447 PCT/JP2004/003337 

m 4 *m*A<D?. % VJris HPLC (DtiggzZTK-tmT'&Zo 

0 5«> *»§8©-hn^;Wft;*U^I6©'&ritXSS^-rHT?»S. 

07H — hn->;WbtU 3WiM DAF-2 <£^3&^<£>it;*:ftgl£^-r0 , 'C ! & 

10 09H NO-fe^S^^ff ofc HPLC ©^^^^TglTa&^o 

01 lte, rfrLJ^^l'^F 7 LjrVzfZZU^F 9 DAF-2 t©R 

15 01 2tt, tU^i'I/tfH 8 NO-&&*<j@£ O^JSLfc 9 (DmmttffiW 
£ HPLC 5j-WTS31tiCiD^^^>^^^5>^U^>^J;^(C^^^>> ? 

®i 3«, =f^^ i/^-^ f 8 \z no-&&*«©£ t>£j&Lfc 9 (Dmmttmm 
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±e©— (i), (iDxmiiD-v^n^mmoit^m 

x^;W3fc, n-^ntf^S, -fy^n^i, n-^;i/^> t-^;«, 
n-^>^;«, n-^\^5/;i/S, ^^n^\^r^;V3fc, n-A^S, n-* 

WAH 7M;v7>'JVSti/Tit rr-te^uat, ^ntft-Ji/ 

20 r/^y-oi^ ^^/-ovs, s-ovmm&mtf ens. 

-en-6n^& * t> © t? t> J: ^» 

v^ntr;^^) ; Uh^S^ ih*'>S, n-^Dtf;i/^- 
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5 t*yS (*;i/^;W^-^->^ Tir^;i/^+'>S, yntf^--;i/^-^>'S, ^> 

; 75 Fife (*M75 F3£. H75 ^>X7 5 H 

*~>^>\/-r;i^ 3 h^->^> x /-r;i/S, 4-* h^^^y-ni'g, 2 
10 -^M>y<ji/S, 3-*^;v^>vM , ;V'*» 4-*^;w*>*.Af;v£» 2 
-zhn^>^M, 3-zhD^>^JVS, 4-— hn^>v-r;ws, 3, 

5-i;zhD^>^M, 2-75/^>^M, 3-75/^>^M, 

15 -vvm. 3 -^D^E^>\/-r;i/S, 4 -^n^^oy-nvs* 3, 

^>i/-r;vs^ 2, 4-y^DD^>^jps, ;i-^do^>^;H, 4- 

U^-XXajt+yU^-^^ ^(VII): 




(vn) 



25 R 5 ^^/X«R 6 (C*5ViTADy>St«, 7 yMW.^. ift^ISC^ ^IC^X 
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#>mxxT-;w, 7.;i/5jN>mxx^;v, x~t;k >7i^>, ->u;i/S^) *n 

to 

5 7KmS©^«StbT«, 7)V*)V& (*^)vm, x^jvs, n-^ntr;^ 
-rv^Ptr;^, n-:^;«, i-^^S, t-^;«, ^>^;i^, ^ 

>s?;v», 2 -tWw^v^i^ 3-^^;v^>^^*> 4-*^;w^>i?;!/ 

io t^yxfJVS, x-fc h^>^3Ml^ h^X^I/g, ^^/-OV^v- 
^7i^JH, 2-tfU> f x;i/g, S-tfUv^x^S, 4 - t! U >>x;i^F) ; T 

;*^;i^>vw;vs, 3 -*^;v*>\Af 4-pwi^>v^;«, 2- 

-hn^>^JH, 3--hn^>7-f;H, 4-^hn^W<M, 4- 
^oix;w^>^/-r;vs^) ; ^v^>g (7 5y*Mx>H, ^?;V7 5 
;i/#x;i/S, ^^;VT^y^;^x;vs, x^;vt^ /#;i/tfx;i^ ^x^;i/ 

^>^;v*x;vs, x^ >x;i/*x;i^ ^>-tf>7Ji/*x;i/X, 2-*^;v^ 
>if >x;v^x;vs, 3 -^^;v^>if>7;;v^x;i/S, 4 

R^tiJ^-XXttjt^y'J^-X© 3\5'-lfX- t -^^v^^^^v-u;!/ 
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( i ) ^(D-z?^3n*ft«&«i©«ia 

s 



(R 1 ^^R 2 «ttffBt|tl^T$>^>o) TfwSnSf ^ Hft^tti- h 

-r&fc^, crsAfc^rfc^totf***®*^** (ph io) \zmm 

u mo.5mM&m<Dmn&mm'?2>o zammtz-buisjuttm c^imM) 

*JP*.MT? 1 2 l$W£Jfc31i:3. KJEtfKS HPLC (ODS *7^^ffi:0.1M # 
W.h 'JX^;V7 5 >-T-fe b U;V : 10%^ £ 30%, U— 7^^X>K 254 




R 
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(2) ^ (n^^n^b^^MB 

5£ (II) T^^n^^^^^jt-T^^^, (V): 

s 




(V) 



( R 1 TkZfiR 2 teftrfE (h |W| & o ) 

•r^t>^, (v)^^-r^^^^zK^tt©«^«, Kitw ( p h io) tzmmvs 
no.5 mMmmvmm&mn-r&o zommz-hui/Mtun (DimM) & 

JP^.^-ei 2P#P*1MJ&£i±3o HPLC (ODS#^A, ^1 : 0.1 M 

th'JX^75 >-T-feh^hU;i/ : 10%^ "S 30%, U—T^i'X^K 254 
nmlf^tiDTill, g^SChD^^, (IV)fc^-r>fb£»*ii7j<i& 

tUTH S-xhny-N-7tWXy75>, -m{b^^i:^tf 
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(3) 5£ (nDT^£ft*te^»©!4iS 

5 ^ aiDT^$ns^**»jfi*r*«^tt, ^ (VI) : 

R 2 




(VI) 



io -rfrfr-s, cvDKi^-r^^***^©*^^ ( P H io) \zmm 

U »0.5mM»«©»»t*Pli4*rS. hO S^fctt* (#5 1 mM) 

£Jn3.MT?l 2P#|HIRJi&;^S.JRJfc«fc«: HPLC (ODS#^A,i£l&:0.1M » 
ih'JXf;V75>7t h— h ] ))V : 10%^S 30%, U-7^7yX>h, 254 
nm T*fcffi)T«f«U S--hn^#S#5, (IV) fc^-r*b^*&a*8l* 

20 #u i ofe^mm^rff 5. 



(4) *5i5W©^«©* 

JbtE-«!5£(D, (II)X«(III)T^$n^)^:^HJ©{b-&^«, K#JJP*SX»«[» 
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10 

20 g<h*>V>5) ^^-r^)^«h^it*-r^ (E!l)o 
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TU. 1 2 MM&^}VX^Z> Z\ ttftfr&V < . 1 5~2 2tST^I> 

£ b < te:t 'J rf^mcDM*^^ 5> 3 #@ <fc D ftflflKH&B-T £ £ -5 Kiiia#-A*l3 <h 

fc^j&Wcov>TfETo3£(iv)(D 5'-o- P ->^ h+^huw-o-ds-yy/xy 

;i/-SM V^n tr;i/^*7>7^-nT^y-f h)# (i&80 mmol)£$£zK7-fc: t^ — h U 
)V \Z m M b , DNA g id -a fife ^ fi (Applied Biosystems 394 DNA/RNA 
Synthesizer) t^-T^o ^fifei^«I*imo^2pyP^^^^cfc^T, l/imol*7 

u 55*0 {cx 5mmnnniyxm&(DUum^n^. odsx 7&*mmvtc hplc 

lCT)Pf|g-r^ (ODS^^A, Til h~ h UJV-0.1 M TEAA=10%-40% 

&®&«fc£#!iS££fT5 (50 mM @tmT> ; EXiT, pHIO — 5 %T-teb~hVfr 
-50 mM SfMT ^-T-^2% h U 7 ;P 3" 0^1^50 mM ii7> : E-7-» 

65%^^y-;i/)o mm^km^^zsmmmm\t. mm* maldi-tof ms 

(Perseptive Biosystems, Voyager Elite, 3-hydroxy-2-picolinic 
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acid-diammonium hydrogen citrate matrix) \Z X <E> ftlrAMlli \Z «k ~z> Tff "5 



4. -hD^Jl/SCDg^i; 
5 — «!5£ (I), (II) Xtt (III) T^$ni.ftW-bayJVi^1-5ii 

£©«fc5fc^tB£»fttofcV>l&^ — *S5t (I), (ID Xte (III) fcfcV^T 
10 IE£|!3#T&&)£^AT£££fcWfg-e&&o 

fcfo&mt, w^.n (i) ts^ns^isi^Mii (^25 

ju,M) £*B*iil$&fB#l<Z> DNA (^J 2 5 /iM ) * 0.05 M MES, 0.1 M NaCl 

tsmmmpB. 7)fc^?u^TSj&£it-s»£j&©itfr «hplc(ods 

T-feN^hU;W-0.1MTEAA=10%-40% 'J-7^7^a.l>h/20 #) TSiBfrt" 

15 s^Wf^, 

a), ciDxtt (iii)^7K-zn%>*mw<Dib&wfe. 'tvmmommizm 
cxm.^o)^<Dm.^mmv. z\n\zffi&?2>z.t&-c%. zztz. Qv&m 
a), dDxtt aii)^e.«iisnR^***^^tbT'&w-rs^u^*» 

20 ct**T?tr*. 

A-f ^-Tif-->3 h U >$>x> h&&#TTfxton5. X b U >S? 

x>hfc&#£te. 09A«* J& (th'J^A) »£#50~900inM-e*?K 
^10-50SC, $?£L<te*& (^MJtfiO »mj&*50~150jnM*T?fctK 
25 S C Tr©&tt£V> "5 o 

n*t>©T«fc<, ^u>ss (7r->, RtKtru5^>*« (-> 

S^BibTiC (I) fc^*rXU>46* £JBV>fc^fc:», <b 
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&m (i) \*ttfo-rz>S'bi/>&m*mm\s. z.<omm^^mm\znhxm^m 

>U?7zs)V\zm*ftffiZtLZ>Z. i:^i^2nTV^ R. Glazer, R. 

10 Sundeep, M. Lewis, M.-S. Son, S. Meyer, J. Amer. Chem. Soc, 121, 6108 

(i999)&£)„ tz\x\ *mmz$$\,±Tte, mmt&^mzz/^vyit^-x^i/vv 
i?>\z : mm-?z>z\£tfx~%z> (®2)o ^v^mk^tD^visy-tfiv? 

®m&z^\zmmmffii%mf3La<DKmmm\z, mm. mm, mm. u>m&££ 

15 JP^.pH2~6, ilt?l£V<\Z4~5\ZMm-rZ>o 2 6 C^ldM^: £ V> 
TpH ^i^S-r^)^«i:feT#^o SiSta^^l 0-30 0?£L<tel 5-2 
5tT^0, SJfcl^tel 0-4 0P#[UJ, £?£L<«2 0-3 ommx&Z>o 

20 

25 3mm<Do%'pt£.< lO£^tft>(£T&0, £ffi%^#)Z>Z\t 

%T%2> 0 r^SSH^iJj L\Z. DNA, cDNA^ RNA, mRNA & Eomm^mmM 

mznokv. ^mm^<Dh(DX'$>^tAi:m\z^^nrc%(Dx^^t^miou 
v>. mmttsL&mntz, mm. mm. wimmm. mrnmrn. m&mm, &%>wz 
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SAT* mSMKi«k?)*56W*$&Jc^#:Wfc:»iK-r*. fiU *56W«;:n& 

CHJfifll 13 ^ l/t H - S - - h d ->J^i#©^^ 

(M. Kadokura, T. Wada, K. Seio, and M. Sekine J. Org. Chem., 
65, 5104-5113 (2000)) te«fc D ^JEfcbfc 2*-^^"^ / (t-^;U 

S>*3\fl'S'y;M0MM*O (0.25Mmol), SNAP (2, S-Z hDV-N-JtfJKZy^ 
5» (0.25 Mmol), h'JX^7$> (0.28 Mmol) <D* ? J -;i/^^(500^1) 
£ O'CfcTjfi^bfco S^^it^HPLC-MS tftAl, ESI-MS £$J^bfc(EI 
4). HPLC&#«&T©S0T&£. 
# 7 A : Sym,etry C18 2x50 mm 
t)7l±Um. : 25t: 

&Mrffi : A=H 2 0, B=MeOH, %B=60-100%/5min then 100% 20 min 

ffiM : 0.2 mL/min 

UV:254nm 

HPLC^tti^^X^U ^-^11,15 l/40(#9 5 ML) &Sft^W§§(C^A 
bfeo lI^S^^f^^-H ESI-TOF TfT^fco MS (Applied 
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biosystem Mariner System 5299) ft , Spray Tip Potential, 4006, Nozzle 
potential 300, Nozzle temperature 140 &£<fc Off ofc. 

t R 1.1 min, MS m/z (M+H) + found 541.1705, calcld 541.2443 for 3 
5 (C22H4oN6Si0 4 Si2), t R 7.8 min, MS m/z (M+H) + found 701.4343, calcld 
701.3001 for 4 (CHNSOSi), t R 15.0 min, MS m/z (M+H) + found 1021.4972, 
calcld 1021.4854 for 5 (C^HsoNK^OeSi^. 

B4T*Ufcl*M«ffl©««W>5, m 3 <DX*-& 3 Xft4^^T^^^^ 

10 

gE&O^&T^J&bfc S-(2-y7;if;W-2'-Tt^y-6-W^7;y>® 
5'0>>* h^f-> h U ^■3 , -0-(2->7/X5 t ;WN,N-^ V^D TOX*D7 
5^ h)#£, DNA (S£ : DNA/RNA Synthesizer, AppHed 

15 Biosystems ft) \Z «k D ^ U rf* * K Kl»A Lfco ^©t, 28%7> ; E-7 

*4»> 55 < C-e5l^rfflllDl»"r«)C:ifc«t?)*U^5?^l'^F6 (0 5 <DX*-A 
6 : 1 ) ^ K 6 (150 nmoD&tf SNAP (3/imol) 

«r^m^»^(pH 10.0) 300/xl£}&fl?U fit 12 P^HTOSUfc. HPLC T? 
KlSOiiff ^litm HPLC ^fr*e«fb<^bfctf-^*¥HiUfc. 

20 0 5<D7,^-A7fC^-r^ , Jd'^ : !7l/^-^H7 2 ) 

260nmT<DUVM^lCJ:D, Wte31%T&ofc» MALDI-TOF MASS 

fc^^saajtsff ofcusm, in 4797.76 icatjfc-r*^* 4796.69 <dw\ 

25 C&ffi0!l3) ^Vofr^F 7<D##?K:£3[NO + ] ©5S^tt» 

StSt-fc^* fc^" U =f 3? £ 1/^-^ H 7 (HI 5 ) CD MES fSflfiSffiE (0.05 M MES,0.1 
MNaCL pH5&J;tKpH7 \Zffim, 1.5 mL, * U 3*3* ^ H 7:0.5 juM) £ 

Atl, ^ ©ig&fc DAF-2 (diaminofluoroscein, M^^M 4/iM)^iPX. 25*C IdT 
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m&Vtto Z<DfcmmWi<D'§kytX'<2 h)V (liftS488nm, 500-600 

nm) &MmmzMfevtz 0 mmiz^^mm^^mmmzmi^y^^ 

>^U HPLC IcftAl/Tt'J^i'l/tfF IfrttV^ZPUttl* 6^© 

5 # 7 A : Nacalai tesque, COSMOSIL 5C18-MS (4.6x250 mm); 
^ffijffi: A: 0.1M TEAA Buffer, B: CH 3 CN, 

B: 10% to 30% /20 min, 40% /30 min, linear gradient; 
Flow rate: i.o ml/min; UV-monitor: 260 nm. 

512 nm \Z&ft2>%tftmm<Dtettm&Zf'* U 3 51 Z H 6 ^©^b^£ if 

io ?7\zmLrz(m6)o P H5 wj^^w h 7 j^s^-u^^i^^h 6 

^©3£fb£» H0B#fc:8!l£bfc DAF-2 ©m3te3ftaf©iS^:iftj» (0 7) — 
BI7K::teV*T\ #^7©l5^©ft^KmT©ilD-e&£, 

• : pH5 fc^ttaSjKT?© DAF-2(diaminofluorosceine)©^^!i^ (*@*Hft& 
15 NG'»&£jKf). 

* : pH7 fc^ttSR^-r© DAF-2 ©&ft3&^ 

■ : P H5 \Z&tf%Rjfo-e<D6 ©*B*tt&g : f t^7;i/>#:©^^t. 
▲ : P H7 \Z&\&ZKJfc-C<D 6 ©*B*N*& 

20 H©££;fcS, t U ^ ^ Vt? K 7 ^ 6 1 'J ^ W 6 ^OX fl5K# 

[No+mffiit^m&^v^x? v^j- y 7 frzmmzifcm-znfczttf^-ZE 

tlTzo P H7©£Jfc^MT'te:ty ^^t/^F 7^e»^U=f^^l/^^F 

6 ^©^t £fc DAF-2 ©^&^K:fc&£&fca*&#>ofc (0 
7). E*l S ©*£*>&> 5 » tU^^Vt?F7 «££&[NO + ]Wte^«©ittilK 
25 ttt&oTV^EtJ&MaiEbfc. 

C^JS^J4] t'J^^WF 7 t-eoffittW^-U^^W'^H 8 <h© 
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m 8 <D*V rf * ^ l/rt^ H 7(ODN(7),)&tf^c?>*B*im^ U * H 
8(ODN(8))£ffi^T, 2 DNA 1*3 NCMS^KJ&SrfTo fee 

SJ&te, 0DN(7)K.tf ODN(8,10-12)6D# 10/iM, £7cfct ImM >f)V#ttr> 
^fflV^T, lOOmMNaCl &StS 50mM MES /ty77 — 4 1 pH7> 25 < C-efrofco 

0DN(6) : SB#!S-% 1 

0DN(7) : @3^"J#-^ 2 

0DN(8) : @E?iJ#-5§ 3 

0DN(9) : ISM#-^ 4 

ODN(IO) : IB^iJ#-^ 5 

ODN(ll) : @B?U#-*t 6 

ODN(l2) : IB?iJ#-*t 7 

ODS column, 1 mL/min 

^Kjffi: A: 0.1M TEAA Buffer, B: CH 3 CN, B: 10% to 30%/20 min, 40%/30 
min 

linear gradient 

— : 260 nm 

$^£0 9 RXS 10 t^i~o ODN(7)£, dC X« d*C (5-^^)V 

zs^ity) &^f~?Z> ODN(8)<hK ODN(7)#> £> 6 (IB?U#-5t 1 ) 

3Biaa:*JftSiS*«jBJlofc- unfcfltU dT\ dAXtedG *ft5 ODN(8)<hcE> 
SJ&j§£gte> A , -^^^>FKraofc.toT, ODN(7)«, dCS.rXd^C 

dC ^WT^ ODN(10-12)<D^«fe#S^^^<, t « ODN(7)©ii5^SB 

T(lmM)-C«ODN(7)tK^U^:^ofco cn^©MH ODN(7)©i«V>S8ftW 
KJfctttt, -SIS DNA S-NO ttZf? Sis > tM&} dC Xte d»C izom\z 
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:mt5+#ft&&^mfc«fcafc©T&3£££^bT^3. 

H8i DAF-2 <h©S/£ 
5 ^Urf^^U^H 7 t^-U^^U^F 8(X=C)i0^^l: NO ttffl 
m^6*-e*« daf-2 s^^txf^^^ h;i/©^b^3i^b/t<hc:5, 

7 j^e>;&ffl£tt7t[NO + ]^«'fb^^ 

fe. no *Mb£-#i 2 a> £ 3 tcft^-rs r t tt, mftttH daf-2 £jb v^TfltBUfc 

10 (0 1 l)oODN(7)^DAF-2 <h^^^-UTpH3,^^T20^-r h 

U&m* NaOH »ifcte«kB pHIO £T±tf U fcVtc®., HPLC *fro 

fee no m<D&mz daf-2 © h u T s /-)vmmw<D y*—z zmm-rz z. t \z& yy 
mmzmwznfe. daf-2 8mmm<DRmm^^^mmv 

ft ODN(9) (X=dC Xtt d*C) iffi^U ±mtmmiZhX DAF-2 hUT7- 
15 ;PB|J»#:(Dt: — ^*4ftWbfc. -£-©*g*. ODN(7)lCO^T#6.nfe^m^«t 
Ariil^I— <3D3t^<D tf— ^7*^n^:o Zin50i!gIH NO^ODN(7)^e. ODN(8) 

(x=ac, d?»c)\zm$hm-vifc&2n. no en odn(9)«, ¥i*frT"PiJS£T» 

20 6) R^offittW^-U^^l^^K 9 (X=C) ©K«ia*«k^ 

m 12 fc^-r^s &c *u=f5?^w*^H 7 ta-y rfj^wrfr^i* 8 ^^n^ 

n$J20 MM^tf MESi^}&l£ (0.05 M MES.0.1 M NaCL pH7) £^ 25 < CT 
HPLC ^frl^TOlD-e^l). 

%Z>U\ Nacalai tesque, COSMOSIL 5Cl8-MS(4.6x250mm) 
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: A=0.1M TEAA A* v 7 7 — , B=CH 3 CN, 10% to 30%/ 20min, 40% /30 
min, linear gradient 
ffiM :.1.0ml/min 
UV^ — : 260nm 

F£HPLCT##rb£: 0 &&&&&&& KPU}&W\Z&rF<DMK>'?& : S>o 

BAP: bacteria alkaline phosphatase 
VPDE : venom phosphodiesterase 
10 WMffi.' 0.1 M Tris, 0.1 M NaCl, 14 mM MgCl 2 , 3 7lCpH7. 

HPLC 3kW 

ft y A : Nacalai tesque, COSMOSIL 5C18-MS(4.6x250mm) 
^ibffl : A=0.1M TEAA A'7 7 7" B=CH 3 CN, 10% to 30%/ 20min, 40% /30 
15 min, linear gradient 
ffiM : l.Oml/min 
UV^E — : 260nm 

fi^itlC^^^lrtttU zS~% Z VJrT- H 9 tt*tl5 C,G,A fciDAT, 

20 etlfc (@ 12). tot, rtU^£l/^F9<£>12#B<£>m^C (3'**^ 6 
5#g) *Jt'J^^WH 8 ©;^^S(X=dU)£^fcUfc;i<h (^h->>#> 

CUi^J 7) KMCftiWt'J^^l/t^HS (X=5^^C) 

25 31*«fct^»5!ltra7K^» 

HI 13 \z.7*~?£?\z, HrVzULtrVt^Y- 7 h*VzI*>7VjrW 8 S^tif 
tU$20 /iM^tf MES««&»E (0.05MMES,0.1MNaCL pH7) 25*C*r 
8«fWR>&Sii-fc--t©^*?R*pH5K:»iaEb l CaCl2ZiiCl2, fcSWlMgCla & 
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l/^K9£HPLC£J;9¥ItU ai£f£*ibfco £tl£ BAP RtfBPDE Tin 
7k#8?LfcgL HPLC Kfrttfco ^^S^#43«fc^HPLC^#«^TO®DT 

•&<> 

BAP: bacteria alkaline phosphatase 
VPDE: venom phosphodiesterase 

0.1 M Tris, O.l M NaCl, 14 mM MgClz, 3 7lCpH7. 
ODS column, 4.6 X 200mm, 

^Kjffi : A=50mM HCOONH 4 , B=CH 3 CN, 2 to 20%/50min, linear gradient 

: l.Oml/min 
UV ^-fr— : 254nm 

ODN(l)&MftfJ ODN(3)£JB^, ±mJj&tmm\Z UTff o fc„ 

iSg^EI 13 fc^f o K 13 Kl&UT* m*>frlZ dTtf£.!&lsT\,*Z>Zh-t)mm 
■Ztlfeo $^}l7Xf'J^^ (*) TfBbfctf-^te, HE#(Suzuki, T. et al., 
Bioorg. Med. Chem. Lett. 2002, 10, 1063- 1067) CO 51 K> ^JS&bfc d^C-^Tl/X— 

42%T&CU d-C-yjyx- Ml3%)££fcK:i^M/^#£n£:(EI 13)o 

dGXtedAcoj^y^ y^^^ico^Sr^-r^^^tf-^^iiv^t^e,, 

NO dC lkT$ d m C COT 5 J^k\zM^~t^b Z. <h#*7F$ tlfco DAF-2 ^Ift© 

ETSBftLfcckSfc, ODN(9)*<0 N-NO iiSJSt^D 

dcxttd»c*«fiasnsiftn ^^pg-e«> n-no «ats*in*$H)iR£© 
Mte dcx«d°»c kes* ^©tffisns. 
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mm & n ? z. £ afi ~bj m t u & o 

mwt-£<Dmm*im& 
*mmz&r), ^**&u*^F-s--hu>')vwmtt-&mm?Enz>o *mw<D 
mmmz. to- hu^^m^m^mmm^^^mmz^^^^z: £&-c 
mnm<DMm&mWk2i£%z.£tfT?%z>t£ib, mm^o^mmmmy- 

)\s£LT^mi?&Z>o 

IB^J#-^ 1 : ri a, g, c Xtt t CD^* 9 KSf«#*^f (#&&B : 

5) 

• @B?iJ#-S§- 2 : ^/fc* £ H 
IB^J#-^ 2 :n a, g, c X« t <D^% 2 U*^ Hn h P ~>;V»i»#***r (# 
: 5 ) 

IB^J#-*§- 3 : n \Z a, g, c X« t £^rT : 12) . 

IB3Wt4 :ntta,g,cXat0-hn^iiMtt 12) . 

IH^iJ#^ 6 : ^riS* * H 
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it 5fc <d ts m 



1 . #C5t ( I ) : 




.NO 

S 



< 



tlTfeiV^il: 1 ~ 1 5 ©7^H^t.) &MiTo1 
2 . JfcSC ( I I ) : 



C5$*> Ri«U^-7„ 2-rt+>''J^Xli^tlf)0^*iU, R 2 
te*HtM^ kh'n^^S, Aoy>|f> R 3 -^v-^XteR 3 

15 -757S (R 3 te, SI$tltt)iV^$tl~l 5©7JV^SXSiI$ 
tlTfe^V^^icl-l 5 07yM^tt.) S^-To) 




R 
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3 . &5fc ( I I I ) : 

R 2 ' 




(HI) 



R 1 

4. (IV): 



s 




OV) 



5. ^ (V) : 



26 



WO 2004/094447 



PCT/JP2004/003337 



s 

5 ntt)J:^^l~l 5©7'>;VS^t.) ^^fcD 
6 . (VI): 

R 2 

x 

rTTJH 

(VI) 

7 . if ^ 1-3 (DK-Ttlfr 1 5lteB«i©«IS#Xtt-tCD**^to*U =f«». 

15 8. it> i 2*ea6©fis*w*r* , b©T»sfif^7fB«t©*u zsmsLo 

9. ii^7X«8iHm(D^Ud , ^^i^<Z)ffi«^«h*KJ^$-&a^i:^J;J0, 
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SEQUENCE LISTING 

<110> KYUSHU TLO COMPANY, LIMITED 

<120> Thionucleoside-S-nitrosyl derivatives 

<130> P03-0049PCT 

<150> JP2003-117569 
<151> 2003-04-22 

<160> 7 

<170> Patentln Ver. 3. 2 

<210> 1 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
nucleotide 

<220> 

<221> modified base 
<222> 5 

<223> n represents thionucleotide derivative of a, g, c or t 
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<400> 1 

ctttnttctc ctttct 



16 



<210> 2 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence: synthetic 
nucleotide 

<220> 

<221> modified base 
<222> 5 

<223> n represents thionucleotide nitrosyl derivative of 
a, g, c or t 

<400> 2 

ctttnttctc ctttct 16 



<210> 3 
<211> 16 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: synthetic 
nucleotide 

<220> 

<221> modified base 
<222> 12 

<223> n represents a, g, c or t 
<400> 3 

agaaaggaga anaaag 16 

<210> 4 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
nucleotide 

<220> 

<221> modified base 
<222> 12 

<223> n represents nitrosyl derivative of a, g, c or t 
<400> 4 

agaaaggaga anaaag 16 
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<210> 5 

<211> 16 
<212> DNA 

<213> Artificial Sentience 
<220> 

<223> Description of Artificial Seauence: synthetic 
nucleotide 

<400> 5 

agaaaggaga ctaaag 16 



<210> 6 
<211> 16 
<212> DNA 

<213> Artificial SeQuence 
<220> 

<223> Description of Artificial Seauence: synthetic 
nucleotide 

<400> 6 

agaaaggagc ataaag 16 



<210> 7 
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<211> 16 

<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence: synthetic 
nucleotide 

<400> 7 

agaaaggaca ataaag 16 
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"P" document published prior to the international filing date but later than 
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^ later document published after the international filing date or priority 
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the principle or theory underlying the invention 
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considered novel or cannot be considered to involve an inventive 
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1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
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I x I a sequence listing 

table(s) related to the sequence listing 
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ion and reactions of S-nitroso derivatives of some heterocyc 
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TYj #^B8iSOfc53ti^-eifooT, S^X^irfl&tDlW 



1 1. 0 5. 2004 



mmm&®Mv>&foRx*ibx.% 
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a. [Xl 



[x] ^*~~*f^w*iwm*. 

2. [x] $ h E^xttsa^fcrag-f-s T-^^irmm x,±wr^^ mmmcmm vtcm&m u < »siiaq u-cum 
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